INTRODUCTION
============

Breast cancer is the most commonly diagnosed cancer in South Korean women \[[@B1]\]. Due to improvements in early diagnosis and treatment, the mortality rate has declined over the past few years. Approximately 93% of female breast cancer patients survive for more than 5 years \[[@B2]\]. The majority of women diagnosed are postmenopausal, but numbers of young women with breast cancer have been steadily increasing \[[@B3]\].

The prognosis for young women diagnosed with breast cancer appears to be less favorable than that for older women because many young patients tend to have more biologically aggressive forms of the disease \[[@B4][@B5]\]. However, if they are diagnosed in the early stages, young female patients are more likely to survive their disease because of improved treatment options. The majority of anticancer treatments, including surgery, chemotherapy, radiotherapy, and endocrine therapy, have substantial effects on gonadal function and may lead to loss of fertility and early menopause \[[@B6]\]. Many breast cancer patients younger than 40 years recover menses within one year from cessation of treatment. The incidence of permanent amenorrhea after anticancer treatment is estimated to be between 33% and 76% in women aged 50 years or younger \[[@B7]\]. Thus, many young female breast cancer survivors have concerns for fertility and ovarian function.

Unfortunately, premenopausal women with breast cancer are not well informed or fully aware of the adverse effects of breast cancer treatment on fertility and ovarian function \[[@B8][@B9]\]. Previous studies have demonstrated that patients\' knowledge of options for preservation of fertility and ovarian function prior to consultation is generally poor \[[@B10][@B11]\]. Some oncology professionals do not engage in discussion with cancer patients about the preservation of fertility and ovarian function after completion of cancer treatment or even before the onset of therapy, which would have allowed for the consideration of different treatment options \[[@B12][@B13][@B14]\]. This may be because of insufficient knowledge of the options and time constraints with premenopausal patients.

In the context of efforts to improve the information provided after cancer diagnosis, the aim of our study is to measure the effects of education on topics of fertility and ovarian function among premenopausal women with breast cancer and to support strategies for delivering that information to young female breast cancer patients. Increased knowledge of the issues related to fertility may influence pre- and post-education decisions.

MATERIALS AND METHODS
=====================

Data collection and analysis
----------------------------

The study participants were under 35 years of age female patients with a biopsy-proven breast cancer diagnosis immediately. And they were going to be treated including surgical or medical therapy at Asan Medical Center between the years 2016 and 2017.

The participants were 119 patients and given a questionnaire ([Supplementary Material 1](#S1){ref-type="supplementary-material"}, available online), which revealed their thoughts and opinions before and after receiving education. Because there were participants who have not completed or submitted the answers, the actual number of people who responded to the questions before and after the watching video is different. Before watching video, only 92 participants were expressed their opinions. After watching video, 109 participants were completed the questionnaire.

Most of the young female with breast cancer participants had a poor level of knowledge regarding preservation of fertility and ovary function \[[@B15]\]. They had had very little or no opportunity to communicate with health professionals regarding the impact of breast cancer treatment on ovarian function and subsequent challenges with fertility.

Before and after watching the audiovisual material each, participants expressed their opinions via survey questionnaires. The video for education of the young female with breast cancer was made by fertility specialist, radiologist, and oncologist at Asan Medical Center. This video was 15 minutes audiovisual material for education and training about overall breast cancer diagnosis and treatment. The complications of anticancer therapy, especially effects on ovarian function and fertility, were significant. To overcome these side effects, preserving therapies of ovarian function and fertility were presented in the video.

Topics covered in the questionnaires included: marital status and planning childbirth, degree of understanding about the side effects of anticancer treatment on ovarian function and fertility, cognitive change after receiving education on the above topic, and the need for information regarding the impact of cancer treatment on fertility and the preservation of ovarian function.

The questionnaire answer choices included yes or no, yes - absolutely, yes - maybe, no - not really, and no - not at all.

We analyzed the questionnaires and used descriptive statistics to calculate results. We have adapted a Microsoft Excel 2016 (Microsoft, Redmond, WA, USA) which reflected as a percentage of categorical data. This study was approved by the Institutional Review Board (IRB) of Asan Medical Center (No. 2019-0810).

RESULTS
=======

Analysis of survey responses resulted in four main themes: 1) planning for children, 2) degree of baseline understanding of the effects anticancer therapy has on fertility and ovarian function, 3) resultant change in cognition after education about cancer treatment and its relationship to fertility, and 4) ascertaining the need for education regarding the types of therapy received and their effects on subsequent ovarian function and fertility.

Do you want children after diagnosis? ([Table 1](#T1){ref-type="table"})
------------------------------------------------------------------------

Before receiving video education about the impact of anticancer treatment on ovarian function and fertility, 92 young female breast cancer patients responded to the survey questionnaire which queried them to express their opinion about future plans for pregnancy. In total, 42.4% (n = 39) of participants reported a desire to have children in the future and 35.9% (n = 33) responded in the negative. A neutral attitude was taken by 21.7% (n = 20) of participants.

After viewing educational videos, likewise 109 young female breast cancer patients responded to the questions regarding a desire to have children in the future. Only 31.2% (n = 34) of participants reported a desire to have children in the future and 44.0% (n = 48) responded in the negative. A neutral attitude was taken by 24.8% (n = 27) of participants.

Do you have knowledge of the side effects of anticancer therapy on ovarian function and fertility? ([Table 2](#T2){ref-type="table"})
-------------------------------------------------------------------------------------------------------------------------------------

Prior to viewing educational videos, a total of 56.5% (52 out of 92) of patients answered that they had no knowledge of the impact of breast cancer therapy on ovarian function and fertility. But after viewing educational videos, only 1.8% (2 of 109) of patients responded that they had absolutely no knowledge of these effects.

Only 3.3% (n = 3) of uneducated patients answered that they had clear knowledge of the effect of breast cancer treatment on ovarian function and fertility. On the other hand, 22.0% (n = 24) of patients after education by health professionals responded that they had good understanding of the impact of breast cancer treatment on ovarian function and fertility.

Do you have an interest in changing your cancer therapy in order to preserve ovarian function and fertility? And how long would you be willing to delay anticancer treatment in order to undergo a procedure for preserving fertility?
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

### If there were any way to cure breast cancer while preserving ovarian function and fertility, would you wish to try and change your cancer treatment method or not? ([Table 3](#T3){ref-type="table"})

There are several ways to prevent ovarian function and reproductive deterioration that can occur with breast cancer therapy. The ways to ovarian function preservation are ovarian transposition (oophoropexy) and Gonadotropin-releasing hormone agonist before anticancer therapy. Embryo or oocyte of cryopreservation is a treatment for preserving fertility before anti-cancer therapy.

Before receiving education, 2.2% (2 of 92) of patients responded they absolutely did not wish to change anticancer therapy and 7.6% (n = 7) of patients did not; 45.6% (42 of 92) of patients responded that they would choose to change anticancer therapy and 16.3% (n = 15) of patients changes enough the therapy method for ovarian function.

After viewing educational videos, surveys by 109 young females with breast cancer reflected that 4.6% (n = 5) of patients responded that they absolutely would not choose to change the anticancer therapy and 16.5% (n = 18) of patients did not. 31.2% (n = 34) of patents responded that they would choose to change the anti-cancer therapy and 12.8% (n = 14) of patients changes enough the therapy method to preserve ovarian function.

Before receiving education, 92 participants expressed their opinion regarding the intention to change anti-cancer treatment in order to preserve fertility; 6.5% (n = 6) of patients chose that they did not want to change anticancer therapy absolutely; 12.0% (n = 11) of patients did not; 40.2% (n = 37) of patents chose that they could change anticancer therapy; and 16.3% (n = 15) of patients changes enough the therapy method for fertility.

One hundred nine young breast cancer women who got a video education express that 7.3% (n = 8) of patient choose that they do not change anticancer therapy absolutely and 22.0% (n = 24) of patient does not. On the other hand, 30.3% (n = 33) of patents choose that they can change anticancer therapy and 9.2% (n = 10) of patients changes enough the therapy method for fertility.

### How long would you agree to delay anticancer treatment in order to undergo a procedure to preserve fertility? ([Table 4](#T4){ref-type="table"})

Before receiving education, 20.7% (19 of 92) of patients responded that that they would not wish to delay their breast cancer therapy to undergo a procedure which would preserve fertility. But after viewing educational videos, 44.0% (48 of 109) of patients responded that they would not delay treatment.

Do you have a need for education regarding therapeutic options that would help to preserve ovarian function and fertility associated with breast cancer therapy? ([Table 5](#T5){ref-type="table"})
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Before receiving education, 2.2% (2 of 92) of patients responded that they did not need education absolutely, 1.1% (1 of 92) of patients responded only that they did not. However, 81.5% (75 of 92) of patients responded that they did need education regarding therapeutic options to preserve ovarian function and fertility.

After viewing videos, 0.0% (n = 0) responded that they did not need education absolutely and 11.9% (13 of 109) of patients responded only that they did not. 61.5% (67 of 109) of patients responded that they did have a need for education regarding therapeutic options for preserving ovarian function and fertility.

Although these results do not adequately demonstrate the degree of satisfaction experienced when education is provided, it is inferred that young female breast cancer patients do not derive a great benefit and need from education and counseling with health professionals.

DISCUSSION
==========

Concerns about ovarian function and fertility are key issues in young female breast cancer patients and have become more important over time as the numbers of breast cancer patients and survivors in that demographic increase.

In recent studies, the potential loss of ovarian function and fertility has been found to have a profound impact on young female cancer patients and in some ways may be more stressful than the cancer diagnosis itself \[[@B16][@B17]\].

This study demonstrates that 36 persons of young breast cancer patient have not yet married and 39 participants have not completed their families out of 92 who have not had education. The 52 persons of young breast cancer patient have not yet married and 34 participants have not completed their families out of 109 who have had education. Most breast cancer treatments are gonadotoxic \[[@B18]\]. However, many young breast cancer patients are given little information or support around these issues.

This research aims to support the discussion between young breast cancer patients and health professionals about the impact of treatment on ovarian function and fertility prior to its initiation.

Before receiving education by health professionals, 56.5% of research participants did not have knowledge about the impact of breast cancer treatment on ovarian function and fertility. After viewing educational videos, only 1.8% of participants responded that they had no knowledge. Having knowledge and understanding of the impact of anticancer treatment on fertility is very important to many of the young breast cancer patients before planning to start multimodality treatment because they can then choose an appropriate course of therapy depending upon current life circumstances and plans for future children.

In addition to having a greater understanding of the effects of therapy, it certainly will help them to choose the most appropriate breast cancer treatment as well as the start time. Fertility preservation techniques require a period of the time to be accomplished, for example oocyte or embryo cryopreservation takes a couple of weeks from the beginning of the menstrual cycle, with the consequence that initiation of anticancer therapy can be delayed.

Before being educated, study participants who had no intention to change the therapeutic method to preserve ovarian function and fertility represented 9.8% and 18.5%. After viewing educational videos, participants who had no intention to change the therapeutic method in order to preserve ovarian function and fertility represented 21.1% and 29.3%. Participants\' answers reflected their feeling that the importance of fertility concerns and preserving ovary function was secondary to survival. This result is meaningful that patients can understand the time, methods, and side effect required to performed anticancer treatment delay through education. In addition, the health professionals can actively consult the patient\'s opinions in the course of the treatment.

Also, the responses regarding the amount of time that patients would allow for the delaying of anticancer treatment in order to undergo a procedure to preserve fertility are different before and after receiving education. These changes reflect an attitude that may influence their treatment decisions.

A previous study showed that all participants answered that education was helpful and 73% made their decision about treatment after education \[[@B19]\].

In our study, none of participants who had video education responded that they did not need education absolutely. Only 2 participants who had not yet received training answered that they do not need education absolutely.

Though not considered in the interpretation of patient\'s satisfaction with and perceived helpfulness of information about cancer treatment related to the preservation of ovarian function, the majority of participants preferred as much information as possible. This result indicates that all patients with diagnosed breast cancer should receive an assessment and communication regarding risk of treatment related to ovarian function and fertility. This education should be given in association with a clinical expert with discussion of options for ovary and fertility preservation methods.

Most young female breast cancer patients are worried about their fertility, the impact of pregnancy on recurrence, and having a healthy future life. Therefore, patients should be directed to take a profound interest in their anticancer treatment. They should be given the opportunity to discuss with clinicians the various therapeutic methods and their impact on ovarian function. Our study indicates a need and opportunity to develop patient education material regarding the effects of treatment on fertility and help these young patients to make informed decisions about their future.
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###### Supplementary Material 1

The questionnaire Before receiving video education

###### Marital status and plan for children

![](jmm-25-142-i001)

  Answer choices                                       Before education (n = 92)   After education (n = 109)        
  ---------------------------------------------------- --------------------------- --------------------------- ---- ------
  Married                                              56                          60.9                        57   52.3
  Single                                               36                          39.1                        52   47.7
  Positive desire to have children                     39                          42.4                        34   31.2
  Neutral attitude regarding desire to have children   33                          35.9                        48   44.0
  No desire to have children                           20                          21.7                        27   24.8

###### Knowledge of side effects of anticancer therapy on ovarian function and fertility

![](jmm-25-142-i002)

  Answer choices       Before education (n = 92)   After education (n = 109)        
  -------------------- --------------------------- --------------------------- ---- ------
  Unknown absolutely   52                          56.5                        2    1.8
  Known slightly       32                          34.8                        48   44.0
  Known generally      5                           5.4                         35   32.1
  Known absolutely     3                           3.3                         24   22.0

###### Wish to change breast cancer treatment method or not for ovarian function and fertility

![](jmm-25-142-i003)

  Answer choices                Before education (n = 92)   After education (n = 109)                                
  ----------------------------- --------------------------- --------------------------- ---- ------ ---- ------ ---- ------
  Absolutely would not change   2                           2.2                         6    6.5    5    4.6    8    7.3
  Would not change              7                           7.6                         11   12.0   18   16.5   24   22.0
  Neutral to change             26                          28.3                        27   29.3   38   34.9   34   31.2
  Change                        42                          45.7                        37   40.2   34   31.2   33   30.3
  Change enough                 15                          16.3                        11   12.0   14   12.8   10   9.2

###### Wish to delay anticancer treatment for procedure to preserve fertility

![](jmm-25-142-i004)

  Procedure      Before education (n = 92)   After education (n = 109)        
  -------------- --------------------------- --------------------------- ---- ------
  Do not delay   19                          20.7                        48   44.0
  1--2 weeks     47                          51.1                        36   33.0
  3--4 weeks     14                          15.2                        16   17.4
  5--6 weeks     4                           4.3                         5    4.6
  7--8 weeks     8                           8.7                         1    0.9

###### Need for education and instructions

![](jmm-25-142-i005)

  Answer choices           Before education (n = 92)   After education (n = 109)        
  ------------------------ --------------------------- --------------------------- ---- ------
  Do not need absolutely   2                           2.2                         0    0.0
  Do not need              1                           1.1                         13   11.9
  Neutral need             14                          15.2                        29   26.6
  Need                     47                          51.1                        39   35.8
  Need enough              28                          30.4                        28   25.7
